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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor laser device which has a 
current constriction effect, a current confinement effect, and a light confinement effect, 
a high surge withstand voltage, and easy handle ability. 

SOLUTION: A semiconductor laser device 50 is equipped with a laminated structure 
composed of an N-type buffer layer 52, an N-type clad layer 53, an active layer 54, a 
P-type clad layer 55, a P-type intermediate layer 56, and a P-type cap layer 57 which 
are successively and epitaxially grown on an N-type substrate 51. The P-type 
intermediate layer 56 and the P-type can layer 57 above the P-type clad layer 55 are 
formed into a stripe 58 which serves as a current injection region. A Ti/Pt/Au 
multilayered material film is formed as a P-side electrode 59 extending over the P-type 
clad layer 55 and bestriding the P-type cap layer 57. The P-side electrode 59 is 
composed of a first electrode 59a which is in ohmic contact and a second electrode 59b 



which is in Schottky contact. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The semiconductor laser component characterized by the electrode 
which was prepared on the laminated structure of a compound semiconductor, 
and which consists of a metal membrane consisting of the 1st polar zone which 
carries out ohmic contact with the maximum upper layer of a laminated structure, 
and the 2nd polar zone which carries out Schottky contact to a layer with the low 
carrier concentration of a laminated structure. 
[Claim 2] The semiconductor laser component according to claim 1 
characterized by forming the 1st polar zone on the high cap layer of the carrier 
concentration prepared as the maximum upper layer of the ridge-like stripe 
formed in the laminated structure, and forming the 2nd polar zone on an up 
cladding layer with carrier concentration lower than the cap layer prepared 
beside the stripe along with the stripe. 

[Claim 3] The both ends of a ridge-like stripe are semiconductor laser 



components according to claim 2 characterized by being formed in the shape of 
[ which stripe width of face is reducing toward the end face of laser cavity 
structure from the center section of the stripe ] a taper. 
[Claim 4] The both ends of a ridge-like stripe are semiconductor laser 
components according to claim 2 characterized by forming stripe width of face in 
the shape of [ which has been expanded toward the end face of laser cavity 
structure from the center section of the stripe ] a flare. 
[Claim 5] The semiconductor laser component according to claim 1 or 2 
characterized by equipping the electrode which consists of a metal membrane 
with the 3rd polar zone arranged through the insulator layer on the up cladding 
layer 2nd beside the polar zone in addition to the 1st polar zone and 2nd polar 
zone. 

[Claim 6] The semiconductor laser component according to claim 2 
characterized by the electrode which consists of a metal membrane equipping 
the field which adjoins 2nd beside the polar zone with the 4th polar zone 
currently formed on the cap layer through the insulator layer in addition to the 1st 
polar zone and 2nd polar zone. 

[Claim 7] The production approach of the semiconductor-laser component 



characterized by to have the process which forms the laminated structure which 
has the high cap layer of carrier concentration as the maximum upper layer on a 
compound semiconductor substrate, the etching process which expose an up 
cladding layer beside a stripe while etching a laminated structure and forming a 
cap layer in a ridge-like stripe at least, and the process which form the electrode 
which consists of a metal membrane on a cap layer and the up cladding layer 
which has exposed. 

[Claim 8] The process which forms the laminated structure which has the high 
cap layer of carrier concentration as the maximum upper layer on a compound 
semiconductor substrate, The etching process which exposes an up cladding 
layer beside a stripe while etching a laminated structure and forming a cap layer 
in a ridge-like stripe at least, The process which forms an insulator layer on the 
exposed up cladding layer except for the up cladding layer field which met 
beside the stripe, The production approach of the semiconductor laser 
component characterized by having the process which forms the electrode 
which consists of a metal membrane on the exposed up cladding layer and an 
insulator layer on a cap layer. 

[Claim 9] The process which forms the laminated structure which has the high 



cap layer of carrier concentration as the maximum upper layer on a compound 
semiconductor substrate, A laminated structure is etched except for the edge of 
the direction which intersects perpendicularly with the line which connects the 
both-ends side of laser cavity structure. The process which exposes an up 
cladding layer to the field which met beside the stripe while forming a cap layer in 
a ridge-like stripe at least, The production approach of the semiconductor laser 
component characterized by having the exposed up cladding layer and the 
process which forms the electrode which consists of a metal membrane on an 
insulator layer the process which forms an insulator layer in the field except the 
exposed stripe and up cladding layer top, and on a cap layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a semiconductor laser component and its 
production approach, in a detail, the surge pressure-proofing of this invention is 
still higher, and it relates to the easy semiconductor laser component of handling 
which stabilizes and operates, and its production approach. 
[0002] 

[Description of the Prior Art] Although there are various factors which should be 
evaluated in the laser property of a semiconductor laser component, energy 
efficiency or current efficiency is recognized as one of the important things 
among the factors which should be evaluated. Then, in order to attain 



energy-efficiency-ization, from the former, various current constriction structures, 
current ****** structures, or optical confinement structures are formed as the part 
in the double hetero (DH) crossed-product layer structure of a semiconductor 
laser component, and a laminated structure with the higher current constriction 
effectiveness, current locked-in effect, or optical confinement effectiveness has 
higher energy efficiency, and is estimated as desirable laser cavity structure. 
[0003] Here, the conventional fundamental structure which makes energy 
efficiency high with reference to drawing 11 from drawing 9 is explained. The 
semiconductor laser component 10 of the 1st conventional structure is a 
semiconductor laser component equipped with the energy-efficiency-ized 
structure which carried out the ion implantation to the up cladding layer of fields 
other than a current impregnation field, and converted the surface into the 
insulation-ized field. Semiconductor laser 10 is equipped with the laminated 
structure of n mold buffer layer 12 which carried out epitaxial growth, n mold 
cladding layer 13, a barrier layer 14, p mold cladding layer 15, and p mold cap 
layer 16 one by one on n mold compound semiconductor substrate 1 1 , as shown 
in drawing 9 . 

[0004] The upper layer of p mold cladding layer 15 of the center of a laminated 



structure and p mold contact 16 are formed as a current impregnation field in the 
shape of [ which connects the both-ends side of laser cavity structure ] a stripe. 
The upper layer of p mold cladding layer 15 of the field except a current 
impregnation field is converted into the insulation-ized field 17 where electric 
resistance is high by the ion implantation of ion, such as a proton (H), and the 
insulator layer 18 is further formed on the insulation-ized field 17. As a p lateral 
electrode 19, the multilevel-metal film of Ti/Pt/Au is formed on the cap layer 16 
and an insulator layer 18, and is carrying out ohmic contact with the cap layer 16. 
Moreover, the multilevel-metal film of AuGe/nickel/Au is formed in the rear face 
of a substrate 1 1 as an n lateral electrode 20. 

[0005] The semiconductor laser component 22 of the 2nd conventional structure 
is a semiconductor laser component equipped with the energy-efficiency-ized 
structure of having a ridge-like stripe as a current impregnation field, and having 
an insulator layer in fields other than the field. The semiconductor laser 
component 22 is equipped with the laminated structure of n mold buffer layer 24 
which carried out epitaxial growth, n mold cladding layer 25, a barrier layer 26, p 
mold cladding layer 27, and p mold cap layer 28 one by one on n mold 
compound semiconductor substrate 23, as shown in drawing 10 . The upper 



layer of p mold cladding layer 27 of the center of a laminated structure and p 
mold contact 28 are formed in the ridge-like stripe to which the both-ends side of 
laser cavity structure is connected as a current impregnation field. On p mold 
cladding layer 27 of the field except a current impregnation field, the insulator 
layer 29 is formed so that a ridge-like stripe may be embedded. As a p lateral 
electrode 30, the multilevel-metal film of Ti/Pt/Au is formed on p mold cap layer 
28 and an insulator layer 29, and is carrying out ohmic contact with p mold cap 
layer 28. Moreover, the multilevel-metal film of AuGe/nickel/Au is formed in the 
rear face of a substrate 23 as an n lateral electrode 31 . 
[0006] The semiconductor laser component 34 of the 3rd conventional structure 
is a semiconductor laser component equipped with the energy-efficiency-ized 
structure of having a ridge-like stripe as a current impregnation field, and having 
a current block layer by pn junction in fields other than the field. The 
semiconductor laser component 34 is equipped with the laminated structure of n 
mold buffer layer 36 which carried out epitaxial growth, n mold cladding layer 37, 
a barrier layer 38, and p mold cladding layer 39 one by one on n mold compound 
semiconductor substrate 35, as shown in drawing 1 1 . The upper part of p mold 
cladding layer 39 of the center of a laminated structure is processed into the 



ridge-like stripe to which the both-ends side of laser cavity structure is connected, 
and the both sides of a ridge-like stripe function as a current block layer 40 by pn 
junction, for example, are embedded by the n mold GaAs layer, p mold cap layer 
41 is formed on p mold cladding layer 39 of a stripe, and the current block layer 
40. As a p lateral electrode 42, the multilevel-metal film of Ti/Pt/Au is formed on 
the cap layer 41, and is carrying out ohmic contact with the cap layer 41. 
Moreover, the multilevel-metal film of AuGe/nickel/Au is formed in the rear face 
of a substrate 34 as an n lateral electrode 43. 

[0007] The semiconductor laser component which was shown in drawing 11 
from drawing 9 , respectively and which has the 1st to 3rd energy-efficiency-ized 
structure has the high effectiveness of a current constriction, eye current ******, 
or optical confinement, and, generally it is evaluated as outstanding laser cavity 
structure with high energy efficiency. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the stripe of laser cavity 
structure, I hear that it is easy to concentrate energy, and the current constriction 
effectiveness, the current locked-in effect, or the optical confinement 
effectiveness in the case of current impregnation is sometimes high, if it puts in 



another way. Therefore, when the phenomenon (henceforth a surge) in which a 
big current flows in laser cavity structure suddenly arises from the exterior 
according to various unexpected factors, a current will concentrate on a stripe at 
a stretch, consequently light will concentrate on the barrier layer field under a 
stripe, and phenomena, such as end-face destruction of laser cavity structure or 
instant optical damage, become easy to happen. Furthermore, if it says, in order 
to prevent a current powerfully, it will much more be easy to concentrate a 
current on a stripe by insulator-layer-izing, insulator layer formation, the current 
block stratification, etc. out of a stripe in the cases, such as a surge, 
fundamentally. 

[0009] That is, on the other hand, the semiconductor laser component which the 
effectiveness of a current constriction, eye current ******, or optical confinement 
equipped with high structure has low surge pressure-proofing, and since the 
cure of the surge resulting from static electricity, the electrical and electric 
equipment/electronic circuitry, etc. is needed, it can be said to be being the 
semiconductor laser laser with low stability of operation which is hard to deal 
with it. On the other hand, in order to attain transverse-mode simplification, the 
reduction in the operating current, a high increase in power, etc., performing a 



current constriction, and a current/optical confinement cannot satisfy the laser 
property usually searched for as the semiconductor laser for optical pickups of 
an optical disk unit, or semiconductor laser for laser beam printers required, for 
example, therefore, the current constriction structure of a laser cavity - it shuts 
up, and structure is required structure fundamentally and cannot be changed 
sharply. 

[0010] The semiconductor laser component with which are satisfied of the both 
sides of having the energy-efficiency-ized structure of having the current 
constriction effectiveness, a current locked-in effect, the optical confinement 
effectiveness, etc., and making surge pressure-proofing high was not found in 
the conventional semiconductor laser component so that the above explanation 
might show. Then, it solves such a problem, has the energy-efficiency-ized 
structure of having the current constriction effectiveness, a current locked-in 
effect, the optical confinement effectiveness, etc., and moreover, the purpose of 
this invention has high surge pressure-proofing, and is offering the 
semiconductor laser component which is easy to deal with it. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 



it is characterized by the semiconductor laser component concerning this 
invention consisting of the 1st polar zone in which the electrode which was 
prepared on the laminated structure of a compound semiconductor, and which 
consists of a metal membrane carries out ohmic contact with the maximum 
upper layer of a laminated structure, and the 2nd polar zone which carries out 
Schottky contact to a layer with the low carrier concentration of a laminated 
structure. 

[0012] This invention can be applied to the presentation of the compound 
semiconductor layer which constitutes semiconductor laser without constraint, 
for example, can be applied to the laminated structure of various compound 
semiconductor layers, such as an AIGalnP system, an AIGaAs system, a 
GalnAsP system, an AIGalnAs system, a ZnSe system, and a GaN system, p 
mold or n mold is sufficient as the conductivity type of the maximum upper layer 
in which the 1st polar zone carries out ohmic contact, and the layer in which the 
2nd polar zone carries out Schottky contact, however, the layer which carries out 
Schottky contact although it is desirable that it is the same conductivity type as 
for both conductivity type - concentration - even if it is i low layers (intrinsic 
layer) - furnace ******. Moreover, p lateral electrode or n lateral electrode of a 



semiconductor laser component is sufficient as the electrode of this invention, 
there is no constraint also in the presentation of a metal membrane, for example, 
the multilevel-metal film of conventional Ti/Pt/Au can be suitably used as a p 
lateral electrode. 

[0013] With the semiconductor laser component concerning this invention, the 
1st polar zone which is carrying out ohmic contact, and the 2nd polar zone which 
is carrying out Schottky contact by the above configuration Since the 2nd 
electrode field which the electrical-potential-difference difference at the time of 
passing a direct current is large, and is moreover carrying out Schottky contact 
has a current inhibition function, at the time of the usual laser actuation (at the 
time of a direct-current drive) A current is poured into a current impregnation field 
(stripe section) only from the 1st polar zone which a current is not poured in from 
the 2nd polar zone and is carrying out ohmic contact. Therefore, the good 
current constriction effectiveness is shown. On the other hand, also from the 2nd 
electrode which is carrying out Schottky contact, a current comes to pass, and it 
is hard coming to concentrate a current on the stripe section, therefore hard 
coming to also concentrate light on the barrier layer field under a stripe at the 
time of the surge to which unexpected surge voltage (current) etc. was 



impressed. Therefore, the end-face destruction at the time of a surge etc. does 
not arise. It is equivalent to the case where a current with a high frequency 
(electrical potential difference) is impressed, at the time of a surge, and a shot 
key surface of action is work like the capacitor which is easy to let a high 
frequency component pass, and will be in the condition of being easy to pass 
along the high frequency current. That is, it can be estimated that the 
semiconductor laser component concerning this invention is a semiconductor 
laser component with easy handling by which actuation was stabilized since 
surge pressure-proofing becomes high. 

[0014] In the suitable embodiment of this invention, the 1st polar zone is formed 
on the high cap layer of the carrier concentration prepared as the maximum 
upper layer of the ridge-like stripe formed in the laminated structure, and the 2nd 
polar zone is formed on the up cladding layer with carrier concentration lower 
than the cap layer prepared beside the stripe along with the stripe. For example, 
in this mode, the carrier concentration of a cap layer has desirable or more 
[ 1x1 01 9cm - ] 1 extent, and, on the other hand, the carrier concentration of an 
up cladding layer has the desirable range of or less [ 1 or more / 5x1 01 7cm - / 
cm 7 2x1018/-] 1 extent. 



[0015] There is no constraint in the height of a ridge-like stripe. For example, 
also by gain guide mold laser with the low ridge height of a stripe, the ridge 
height of a stripe may be high and the pulsation mold laser which adjusted the 
ridge height of a stripe conversely also by the index guide mold laser etched to 
the location where the refractive-index difference over a laser beam becomes 
large enough so that so greatly [ the refractive-index difference over a laser 
beam might be small or ] may be used. 

[0016] In the suitable embodiment of this invention, the both ends of a ridge-like 
stripe are formed in the shape of [ which stripe width of face is reducing toward 
the end face of laser cavity structure from the center section of the stripe ] a 
taper. Thereby, since the current density inside a stripe can be lowered, surge 
pressure-proofing becomes high further. Especially, the design of a stripe 
configuration can apply suitable for important gain guide mold laser. 
[0017] Moreover, in the another suitable embodiment of this invention, the both 
ends of a ridge-like stripe are formed in the shape of [ which stripe width of face 
has expanded toward the end face of laser cavity structure from the center 
section of the stripe ] a flare. Thereby, since the end-face light consistency of 
laser cavity structure can be lowered, surge pressure-proofing becomes high 



further. Especially, it is suitably applicable to the high efficient index guide mold 
laser of eye current ****** and optical confinement. 

[0018] As long as the configuration of an electrode has the 1st polar zone and 
2nd polar zone by this invention, in addition to the 1st polar zone and 2nd polar 
zone, the electrode which constraint does not have, for example, consists of a 
metal membrane may be equipped with the 3rd polar zone arranged through the 
insulator layer on the up cladding layer 2nd beside the polar zone. Since the 1st 
polar zone and 3rd polar zone are in the almost same height from a laser 
substrate in case such electrode structure turns a stripe side to a mounting 
substrate and mounts a semiconductor laser component in a mounting substrate, 
mounting becomes easy. Moreover, in addition to the 1st polar zone and 2nd 
polar zone, the electrode with which the electrode which consists of a metal 
membrane consists of a metal membrane may equip the field which adjoins 2nd 
beside the polar zone with the 4th polar zone currently formed on the cap layer 
through the insulator layer. Since the 1st polar zone and 3rd polar zone are in 
the almost same height from a laser substrate in case such electrode structure 
turns a stripe side to a mounting substrate and mounts a semiconductor laser 
component in a mounting substrate, mounting becomes easy. 



[0019] The production approach (henceforth the 1st invention approach) of the 
semiconductor laser component concerning this invention applied in case the 
semiconductor laser component mentioned above is produced The process 
which forms the laminated structure which has the high cap layer of carrier 
concentration as the maximum upper layer on a compound semiconductor 
substrate, The etching process which exposes an up cladding layer beside a 
stripe while etching a laminated structure and forming a cap layer in a ridge-like 
stripe at least, It is characterized by having the process which forms the 
electrode which consists of a metal membrane on a cap layer and the exposed 
up cladding layer. 

[0020] The another production approach (henceforth the 2nd invention 
approach) of the semiconductor laser component concerning this invention 
applied in case the semiconductor laser component which has the 3rd polar 
zone mentioned above is produced The process which forms the laminated 
structure which has the high cap layer of carrier concentration as the maximum 
upper layer on a compound semiconductor substrate, The etching process 
which exposes an up cladding layer beside a stripe while etching a laminated 
structure and forming a cap layer in a ridge-like stripe at least, Except for the up 



cladding layer field which met beside the stripe, it is characterized by having the 
process which forms the electrode which consists of a metal membrane on the 
exposed up cladding layer and an insulator layer the process which forms an 
insulator layer on the exposed up cladding layer, and on the cap layer. 
[0021] The another production approach (henceforth the 3rd invention approach) 
of the semiconductor laser component concerning this invention applied in case 
the semiconductor laser component which has the 4th polar zone mentioned 
above is produced The process which forms the laminated structure which has 
the high cap layer of carrier concentration as the maximum upper layer on a 
compound semiconductor substrate, A laminated structure is etched except for 
the edge of the direction which intersects perpendicularly with the line which 
connects the both-ends side of laser cavity structure. The process which 
exposes an up cladding layer to the field which met beside the stripe while 
forming a cap layer in a ridge-like stripe at least, It is characterized by having the 
process which forms the electrode which consists of a metal membrane on the 
exposed up cladding layer and an insulator layer the process which forms an 
insulator layer in the field except the exposed stripe and up cladding layer top, 
and on the cap layer. 



[0022] 

[Embodiment of the Invention] Below, with reference to an accompanying 
drawing, this invention is explained more at a detail based on the example of an 
operation gestalt. 

The example of the one example operation gestalt of an operation gestalt of a 
semiconductor laser component is an example of the operation gestalt of the 
semiconductor laser component concerning this invention, and drawing 1 is the 
sectional view showing the configuration of the semiconductor laser component 
of this example of an operation gestalt. The semiconductor laser component 50 
of this example of an operation gestalt is equipped with the laminated structure 
of the n mold GalnP buffer layer 52 which carried out epitaxial growth, the n mold 
AIGalnP cladding layer 53, the barrier layer 54 which consists of multiplex 
quantum well structure (MQW) of GalnP, the p mold AIGalnP cladding layer 55, 
the p mold Ga InP interlayer 56, and the p mold GaAs cap layer 57 one by one 
on the n mold GaAs substrate 51, as shown in drawing 1 . The upper part of p 
mold cladding layer 55, the p mold Ga InP middle class 56, and the p mold GaAs 
cap layer 57 are formed as ridge-like stripe geometry (simply henceforth the 
stripe section) 58 which connects the both-ends side of laser cavity structure, 



and serve as a current impregnation field of a laminated structure. Furthermore, 
the multilevel-metal film of Ti/Pt/Au of a configuration which straddled p mold cap 
layer 57 which extends p mold cap layer 57 top, and reaches subsequently to p 
mold cladding layer 55 top from on p mold cladding layer 55 as a p lateral 
electrode 59 is formed. Moreover, the multilevel-metal film of AuGe/nickel/Au is 
formed in the rear face of a substrate 51 as an n lateral electrode 60. 
[0023] The p lateral electrode 59 is constituted from the 2nd polar-zone 59b 
which is carrying out Schottky contact to 1st polar-zone 59a which is carrying out 
ohmic contact by the semiconductor laser component 50 of this example of an 
operation gestalt. 1st polar-zone 59a is carrying out ohmic contact with the p 
mold GaAs layer cap layer 72 with the high carrier concentration formed as the 
maximum upper layer of the stripe section 58 used as a current impregnation 
field. On the other hand, in the field except the stripe section 58, 2nd polar-zone 
59b touches p mold cladding layer 55 with low carrier concentration, and does 
not become ohmic contact, but has become Schottky contact. 
[0024] With the above electrode configuration, current impregnation is carried 
out by the difference of the potential barrier of ohmic contact and Schottky 
contact only from the 1st polar-zone 59a below with a fixed electrical potential 



difference, and current impregnation is carried out from the both sides of the 1st 
polar-zone 59a and 2nd polar-zone 59b above a fixed electrical potential 
difference. That is, a current can be poured only into the stripe section (current 
impregnation field) 58 which is carrying out ohmic contact at the time of the usual 
laser actuation (at the time of a direct-current drive), and it operates in the good 
laser property which shows high current efficiency. On the other hand, when 
unexpected surge voltage (current) etc. impresses, a current comes to pass also 
by the shot key surface of action, and it is hard coming to concentrate a current 
on the stripe section, and hard coming to also concentrate light on the barrier 
layer 54 of the field directly under the stripe section. For example, when a 
current with a high frequency (electrical potential difference) is impressed by the 
high voltage, a shot key surface of action is work like the capacitor which is easy 
to let a high frequency component pass, and will be in the condition of being 
easy to pass along the high frequency current. That is, since surge 
pressure-proofing of a semiconductor laser component will become high, it 
becomes the semiconductor laser component with easy high stability of 
operation of handling. 

[0025] Moreover, since the stripe section 58 is not embedded by an insulator 



layer etc. and stress cannot act on the stripe section 58 easily, operational 
reliability is also excellent in this example of an operation gestalt. In addition, 
although the gain guide mold laser which made shallow the etching depth of p 
mold cladding layer 55 besides the stripe section 58 is assumed in this example 
of an operation gestalt, it is applicable to index guide mold laser, pulsation mold 
laser, etc. with control of the etching depth. For example, the etching depth is 
made deep enough, and if it etches to the location where the refractive-index 
difference over a laser beam becomes large enough, index guide mold laser is 
producible. Moreover, if it controls in the etching depth so greatly [ the 
refractive-index difference over a laser beam is small, or ], the pulsation mold 
laser of what also needs to pay consideration to the structure of a barrier layer 
will be obtained, in addition, these types of semiconductor laser component - 
**** - it is easily realizable by general resonator design. 
[0026] The example of the one example operation gestalt of an operation gestalt 
of the formation approach of a semiconductor laser component is an example of 
the operation gestalt which applied the production approach of the 
semiconductor laser component concerning the 1st invention approach to 
production of the above-mentioned semiconductor laser component 50, and it is 



a sectional view for every process at the time of (c) producing a semiconductor 
laser component by the approach of this example of an operation gestalt from 
drawing 2 (a), first, it is shown in drawing 2 (a) » as -- MOCVD - with epitaxial 
grown methods, such as law, on the n mold GaAs substrate 51 , epitaxial growth 
of the n mold GalnP buffer layer 52, the n mold AIGalnP cladding layer 53, the 
barrier layer 54 that consists of multiplex quantum well structure (MQW) of 
GalnP, the p mold AIGalnP cladding layer 55, the p mold GalnP interlayer 56, 
and the p mold GaAs cap layer 57 is carried out one by one, and the laminated 
structure of semiconductor laser is formed. 

[0027] Subsequently, as shown in drawing 2 (b), by the wet etching method, the 
upper layer of p mold cap layer 57, the p mold GalnP middle class 56, and p 
mold cladding layer 55 is etched, and while forming the stripe section 58 which 
consists of the upper layer of p mold cladding layer 55, the p mold GalnP middle 
class 56, and a p mold cap layer 57, p mold cladding layer 55 is exposed on both 
sides of the stripe section 58. In this example of an operation gestalt, as the 
configuration of a stripe is shown in drawing 2 (c), stripe width of face is a fixed 
straight configuration. 

[0028] Next, the multilevel-metal film is etched, the p lateral electrode 59 is 



formed, patterning of the multilevel-metal film of AuGe/nickel/Au is further 
formed and carried out to the rear face of a substrate 51, and the n lateral 
electrode 60 is formed so that the multilevel-metal film of Ti/Pt/Au may be made 
to vapor-deposit all over a substrate and it may become a configuration over p 
mold cladding layer 55 top from on p mold cladding layer 55 through the stripe 
section 58 top. Thereby, the semiconductor laser component 50 shown in 
drawing 1 is producible. 

[0029] According to the approach of this example of an operation gestalt, the 
semiconductor laser component 50 can be produced in an above very simple 
process, therefore it is advantageous compared with the production approach of 
the semiconductor laser component conventional also at points, such as a 
product yield and a manufacturing cost. 

[0030] The example of the one example alteration of an alteration of the 
semiconductor laser component of the example 1 of an operation gestalt is an 
example of an alteration of the semiconductor laser component 50 of the 
example 1 of an operation gestalt, and drawing 3 (a) and (b) are the perspective 
views and plans of a semiconductor laser component of this example of an 
alteration, respectively. It replaces with the slate configuration of the stripe 



section 58 of the semiconductor laser component 50 of the example 1 of an 
operation gestalt with the semiconductor laser component 62 of this example of 
an alteration. The stripe section 63 <A HREF -- = " - /-- Tokujitu/tjitemdrw . - 
ipdl?N - 0000 = ~ 239 - & ~ N - 0500 - = - one - E_N - /-; -->--<--?--> 
: - seven : -- > - /-- /-- /-- & - N - 0001 » = - 823 — & - N ~ 0552 - = - nine 
- & - N - 0553 - = - 000005 - " ~ TARGET » = - "tjitemdrw" - > - drawing 3 
-- (a) And as shown in (b), it is prepared in straight center-section 63a of a 
configuration, and the both ends of the stripe section 68, respectively, and has 
taper section 63b which the width of face of a stripe reduces toward a tip from 
center-section 63a. the semiconductor laser component 62 of this example of an 
alteration should be involved with a transverse-mode design - since the current 
density inside a stripe can be lowered by setting the both ends of ** and the 
stripe section 73 to taper section 63b, compared with the semiconductor laser 
component 50 of the example 1 of an operation gestalt, surge pressure-proofing 
can be further made high. Especially, the design of a stripe configuration can 
apply suitable for important gain guide, mold laser. It can be said that the 
structure of the example 1 of an alteration is simple structure like [ without 
changing fundamentally the production process of the example 1 of an operation 



gestalt ] the easily realizable example 1 of an operation gestalt. 
[0031] The example of the two example alteration of an alteration of the 
semiconductor laser component of the example 1 of an operation gestalt is an 
example of an alteration of the semiconductor laser component 50 of the 
example 1 of an operation gestalt, and drawing 4 (a) and (b) are the perspective 
views and plans of a semiconductor laser component of this example of an 
alteration, respectively. With the semiconductor laser component 64 of this 
example of an alteration, it replaces with the slate configuration of the stripe 
section 58 of the semiconductor laser component 50 of the example 1 of an 
operation gestalt, and the stripe section 65 is formed in straight center-section 
65a of a configuration, and the both ends of the stripe section 65, respectively, 
as shown in drawing 4 (a) and (b), and it has flare section 65b which the width of 
face of a stripe expands toward a tip from center-section 65a. the semiconductor 
laser component 64 of this example of an alteration should be involved with a 
transverse-mode design and an end-face light consistency design - since the 
end-face light consistency of laser cavity structure can be lowered by setting the 
both ends of ** and the stripe section 65 to flare section 65b, compared with the 
semiconductor laser component 50 of the example 1 of an operation gestalt, 



surge pressure-proofing can be further made high. Especially, it is suitably 
applicable to the high efficient index guide mold laser of eye current ****** and 
optical confinement. It can be said that the structure of the example 2 of an 
alteration is simple structure like [ without changing fundamentally the production 
process of the example 1 of an operation gestalt ] the easily realizable example 
1 of an operation gestalt. 

[0032] The example of the two example operation gestalt of an operation gestalt 
of a semiconductor laser component is another example of the operation gestalt 
of the semiconductor laser component concerning this invention, and drawing 5 
is the sectional view showing the configuration of the semiconductor laser 
component of this example of an operation gestalt. The semiconductor laser 
component 68 of this example of an operation gestalt is equipped with the 
laminated structure of the n mold GalnP buffer layer 70 which carried out 
epitaxial growth, the n mold AIGalnP cladding layer 71 , the barrier layer 72 which 
consists of multiplex quantum well structure (MQW) of GalnP, the p mold 
AIGalnP cladding layer 73, the p mold Ga InP interlayer 74, and the p mold 
GaAs cap layer 75 one by one on the n mold GaAs substrate 69, as shown in 
drawing 5 . 



[0033] In the center section of the laminated structure, the upper part of p mold 
cladding layer 73, p mold interlayer 74, and p mold cap layer 75 are formed as 
the stripe section 76, and serve as a current impregnation field of a laminated 
structure. In the field in alignment with the stripe section 76 of the both sides of 
the stripe section 76, p mold cladding layer 73 is exposed, and it is an insulator 
layer 2, for example, SiO, in the outside field of the exposed region of p mold 
cladding layer 73. The film 77 is formed on p mold cladding layer 73. And Si02 
The film 77, p mold cladding layer 73, and stripe section 76 ** are covered, and 
the multilevel-metal film of Ti/Pt/Au is formed as a p lateral electrode 78. 
Moreover, the multilevel-metal film of AuGe/nickel/Au is formed in the rear face 
of a substrate 69 as an n lateral electrode 79. 

[0034] The 2nd polar-zone 78b and Si02 in which the p lateral electrode 78 is 
carrying out Schottky contact to 1st polar-zone 78a which is carrying out ohmic 
contact with the semiconductor laser component 68 of this example of an 
operation gestalt It consists of the 3rd polar-zone 78c on the film 77. 1st 
polar-zone 78a is carrying out ohmic contact with the p mold GaAs layer cap 
layer 75 with the high carrier concentration formed as the maximum upper layer 
of the stripe section 76 used as a current impregnation field. On the other hand, 



in the field of the both sides of the stripe section 76, 2nd polar-zone 78b touches 
p mold cladding layer 73 with low carrier concentration, and does not become 
ohmic contact, but has become Schottky contact. 

[0035] Therefore, like the semiconductor laser component 50 of the example 1 of 
an operation gestalt, at the time of the usual laser actuation, a current can be 
poured only into the current impregnation field which is carrying out ohmic 
contact, and a current constriction is performed according to the difference of the 
potential barrier with the semiconductor laser component 68 of this example of 
an operation gestalt. Moreover, it has the structure of having high surge 
pressure-proofing, like the semiconductor laser component 50 of the example 1 
of an operation gestalt by the existence of a field which is carrying out Schottky 
contact to the p lateral electrode 78. 

[0036] It differs in the example 1 of an operation gestalt, and, as for this example 
of an operation gestalt, in addition to the 1st polar-zone 78a and 2nd polar-zone 
78b which is carrying out Schottky contact in which the insulator layer 77 is 
formed in the both sides of the stripe section 76, and the p lateral electrode 78 is 
carrying out ohmic contact, has 3rd polar-zone 78c on an insulator layer 77 
further. Thereby, in this example of an operation gestalt, since 3rd polar-zone 



78c has the almost same height as 1st polar-zone 78a of the stripe section 76, in 
case it joins by solder in respect of a stripe and mounts on a mounting substrate, 
the unnecessary force stops being able to act on the stripe section 76 easily, and 
improvement in assembly stability or dependability etc. can be expected. In 
addition, the both ends of the stripe section 76 can be made into the shape of the 
shape of a taper, and a flare in this example of an operation gestalt as well as 
the examples 1 and 2 of an alteration of the example 1 of an operation gestalt, 
without changing a process in any way. 

[0037] The example of the two example operation gestalt of an operation gestalt 
of the production approach of a semiconductor laser component is an example 
of the operation gestalt which applied the production approach of the 
semiconductor laser component concerning the 2nd invention approach to the 
above-mentioned semiconductor laser component 68, and it is a sectional view 
for every process at the time of (c) producing a semiconductor laser component 
by the approach of this example of an operation gestalt from drawing 6 (a), 
respectively, this example of an operation gestalt shows to drawing 6 (a) first - 
as - MOCVD - with epitaxial grown methods, such as law, on the n mold GaAs 
substrate 69, epitaxial growth of the n mold GalnP buffer layer 70, the n mold 



AIGalnP cladding layer 71, the barrier layer 72 that consists of multiplex 
quantum well structure (MQW) of GalnP, the p mold AIGalnP cladding layer 73, 
the p mold GalnP interlayer 74, and the p mold GaAs cap layer 75 is carried out 
one by one, and the laminated structure of semiconductor laser is formed. 
[0038] Subsequently, as shown in drawing 6 (b), by the wet etching method, the 
upper layer of p mold cap layer 75, the p mold GalnP middle class 74, and p 
mold cladding layer 73 is etched, and while forming the stripe section 76 which 
consists of the upper layer of p mold cladding layer 73, the p mold GalnP middle 
class 74, and a p mold cap layer 75, p mold cladding layer 73 is exposed on both 
sides of the stripe section 76. In this example of an operation gestalt, the stripe 
section 76 is a straight configuration with fixed stripe width of face. 
[0039] Next, it is Si02 to the whole substrate surface. It is Si02 to the field which 
formed the film, and was made to expose p mold cladding layer 73 to the both 
sides of p mold cap layer 75 on the stripe section 76, and the stripe section 76 
along with the stripe section 76, and was isolated from the stripe section 76. 
Patterning is carried out. so that the film 77 may be formed. Subsequently, the 
multilevel-metal film of Ti/Pt/Au is made to vapor-deposit all over a substrate, 
and it is Si02. It passes through p mold cladding layer 73 on p mold cladding 



layer 73 and the stripe section 76 from on the film 77, and is Si02. The 
multilevel-metal film is etched, the p lateral electrode 78 is formed, patterning of 
the multilevel-metal film of AuGe/nickel/Au is further formed and carried out to 
the rear face of a substrate 69, and the n lateral electrode 79 is formed so that it 
may reach on the film 77. Thereby, the semiconductor laser component 68 
shown in drawing 5 is producible. 

[0040] The example of the three example operation gestalt of an operation 
gestalt of a semiconductor laser component is still more nearly another example 
of the operation gestalt of the semiconductor laser component concerning this 
invention, and drawing 7 is the sectional view showing the configuration of the 
semiconductor laser component of this example of an operation gestalt. The 
semiconductor laser component 80 of this example of an operation gestalt is 
equipped with the laminated structure of the n mold GalnP buffer layer 82 which 
carried out epitaxial growth, the n mold AIGalnP cladding layer 83, the barrier 
layer 84 which consists of multiplex quantum well structure (MQW) of GalnP, the 
p mold AIGalnP cladding layer 85, the p mold Ga InP interlayer 86, and the p 
mold GaAs cap layer 87 one by one on the n mold GaAs substrate 81, as shown 
in drawing 7 . 



[0041] In the center section of the laminated structure, the upper part of p mold 
cladding layer 85, p mold interlayer 86, and p mold cap layer 87 are formed as 
the stripe section 88, and serve as a current impregnation field of a laminated 
structure. Moreover, the mesa section 89 of the same structure is formed in the 
field isolated from the stripe section 88 of the both sides of the stripe section 88, 
and it is an insulator layer 2, for example, SiO, in p mold cap layer 87 top of the 
mesa section 89, and a side attachment wall. The film 90 is formed. Between the 
stripe section 88 and the mesa section 89, p mold cladding layer 85 is exposed 
along with the stripe section 88. And Si02 The film 90, p mold cladding layer 85, 
and stripe section 88 ** are covered, and the multilevel-metal film of Ti/Pt/Au is 
formed as a p lateral electrode 91. Moreover, the multilevel-metal film of 
AuGe/nickel/Au is formed in the rear face of a substrate 81 as an n lateral 
electrode 92. 

[0042] The 2nd polar-zone 91b and Si02 in which the p lateral electrode 91 is 
carrying out Schottky contact to 1st polar-zone 91a which is carrying out ohmic 
contact with the semiconductor laser component 80 of this example of an 
operation gestalt It consists of the 4th polar-zone 91c on the film 90. 1st 
polar-zone 91a is carrying out ohmic contact with the p mold GaAs layer cap 



layer 87 with the high carrier concentration formed as the maximum upper layer 
of the stripe section 88 used as a current impregnation field. On the other hand, 
in the field between the stripe section 88 and the mesa section 89, since 2nd 
polar-zone 91b touches p mold cladding layer 85 with low carrier concentration, 
ohmic contact does not become but is Schottky contact. 

[0043] Therefore, like the semiconductor laser component 50 of the example 1 of 
an operation gestalt, at the time of the usual laser actuation, a current can be 
poured only into the current impregnation field which is carrying out ohmic 
contact, and a current constriction is performed according to the difference of the 
potential barrier with the semiconductor laser component 80 of this example of 
an operation gestalt. Moreover, it has the structure of having high surge 
pressure-proofing, like the semiconductor laser component 50 of the example 1 
of an operation gestalt by the existence of a field which is carrying out Schottky 
contact to the p lateral electrode 91. In addition, the both ends of the stripe 
section 76 can be made into the shape of the shape of a taper, and a flare in this 
example of an operation gestalt as well as the examples 1 and 2 of an alteration 
of the example 1 of an operation gestalt, without changing a process in any way. 
[0044] Furthermore, in this example of an operation gestalt, since the mesa 



section 89 is formed in the both sides of the stripe section 88 and it has the 
almost same height as the stripe section 89, in case it joins by solder in respect 
of a stripe and mounts on a mounting substrate like the example 2 of an 
operation gestalt, the unnecessary force stops being able to act on the stripe 
section 88 easily, and improvement in assembly stability or dependability etc. 
can be expected. In addition, this example of an operation gestalt is easier to 
form the height of the outside of the stripe section 88 in the same height as the 
stripe section 88 than the example 2 of an operation gestalt by adjusting the 
thickness of an insulator layer 90, when the etching depth is deep (i.e., even 
when the height of the stripe section 88 is high). 

[0045] The example of the three example operation gestalt of an operation 
gestalt of the production approach of a semiconductor laser component is an 
example of the operation gestalt which applied the production approach of the 
semiconductor laser component concerning the 3rd invention approach to the 
above-mentioned semiconductor laser component 80, and it is a sectional view 
for every process at the time of (c) producing a semiconductor laser component 
by the approach of this example of an operation gestalt from drawing 8 (a), this 
example of an operation gestalt shows to drawing 8 (a) first - as - MOCVD - 



with epitaxial grown methods, such as law, on the n mold GaAs substrate 81, 
epitaxial growth of the n mold GalnP buffer layer 82, the n mold AIGalnP 
cladding layer 83, the barrier layer 84 that consists of multiplex quantum well 
structure (MQW) of GalnP, the p mold AIGalnP cladding layer 85, the p mold 
GalnP interlayer 86, and the p mold GaAs cap layer 87 is carried out one by one, 
and the laminated structure of semiconductor laser is formed. 
[0046] Subsequently, as shown in drawing 8 (b), the upper layer of p mold cap 
layer 87, the p mold GalnP middle class 86, and p mold cladding layer 85 is 
etched by the wet etching method. It is isolated on both sides of the stripe 
section 88 which consists of the upper layer of p mold cladding layer 85, a p 
mold GalnP interlayer 86, and a p mold cap layer 87, and the stripe section 88. 
The same mesa section 89A of layer structure, While forming B, p mold cladding 
layer 85 is exposed between the stripe section 88, and mesa section 89A and B. 
In this example of an operation gestalt, the stripe section 88 is a straight 
configuration with fixed stripe width of face. 

[0047] Next, it is Si02 to the whole substrate surface. Patterning of the film is 
formed and carried out and it is Si02 to p mold cap layer 87 top of the mesa 
section 89, and a side attachment wall. The film 90 is formed. Subsequently, the 



multilevel-metal film of Ti/Pt/Au is made to vapor-deposit all over a substrate, 
and it is Si02 of mesa section 89A. From the film 90 to p mold cladding layer 85 
top It passes through stripe section 88 and p mold cladding layer 85 top, and is 
Si02 of mesa section 89b. So that it may reach on the film 90 The 
multilevel-metal film is etched, the p lateral electrode 91 is formed, patterning of 
the multilevel-metal film of AuGe/nickel/Au is further formed and carried out to 
the rear face of a substrate 81 , and the n lateral electrode 92 is formed. Thereby, 
the semiconductor laser component 80 shown in drawing 7 is producible. 
[0048] In explanation of the example 1 of an operation gestalt to the example 3 
of an operation gestalt of a semiconductor laser component and its production 
approach, although explained taking the case of the semiconductor laser 
component of an AIGalnP system, this invention is easily applicable also to 
semiconductor laser components of various presentation systems, such as an 
AIGaAs system, a GalnAsP system, an AIGalnAs system, a ZnSe system, and a 
GaN system. Moreover, unless it deviates from the summary of this invention, 
this invention is applicable to different various laser structures from the example 
of an operation gestalt, and the production approach of those. 
[0049] 



[Effect of the Invention] According to this invention, the following effectiveness is 
done so by constituting the electrode which was prepared on the laminated 
structure of semiconductor laser and which consists of a metal membrane from 
the 1st polar zone which carries out ohmic contact with the maximum upper layer 
of a laminated structure, and the 2nd polar zone which carries out Schottky 
contact to a layer with the low carrier concentration of a laminated structure. 
Since the 1st polar zone which is carrying out ohmic contact, and the 2nd polar 
zone which is carrying out Schottky contact have the large 
electrical-potential-difference difference at the time of passing a direct current, at 
the time of the usual laser actuation (at the time of a direct-current drive), a 
current flows only to the 1st polar zone which is carrying out ohmic contact, and 
it operates in the good big laser property of the current constriction effectiveness. 
On the other hand, since a current is poured in also from the 2nd polar zone 
which carries out Schottky contact when an unexpected surge etc. impresses, it 
is hard coming to concentrate a current on the stripe section. That is, surge 
pressure-proofing of a semiconductor laser component becomes high, and 
serves as laser with easy high stability of operation of handling. For example, at 
the time of the surge to which the current with a high frequency (electrical 



potential difference) was impressed, the 2nd polar zone is work like through or a 
cone capacitor about a high frequency component, and it becomes easy to pass 
along the high frequency current. Furthermore, surge pressure-proofing can be 
made still higher by making the end shape of the stripe section into the shape of 
a taper, or making it into the shape of a flare. Moreover, this invention approach 
has realized the approach of producing the semiconductor laser component 
which starts this invention by the small process routing counter, and since 
component structure and the process are easy, it is excellent in points, such as a 
product yield and a manufacturing cost, compared with the conventional thing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the 
semiconductor laser component of the example 1 of an operation gestalt. 
[Drawing 2] It is a sectional view for every process at the time of (c) producing a 
semiconductor laser component by the approach of the example 1 of an 
operation gestalt from drawing 2 (a). 

[Drawing 3] Drawing 3 (a) and (b) are the perspective views and plans of a 
semiconductor laser component of the example 1 of an alteration, respectively. 
[Drawing 4] Drawing 4 (a) and (b) are the perspective views and plans of a 
semiconductor laser component of the example 2 of an alteration, respectively. 
[Drawing 5] It is the sectional view showing the configuration of the 
semiconductor laser component of the example 2 of an operation gestalt. 



[Drawing 6] It is a sectional view for every process at the time of (c) producing a 
semiconductor laser component by the approach of the example 2 of an 
operation gestalt from drawing 6 (a), respectively. 

[Drawing 7] It is the sectional view showing the configuration of the 
semiconductor laser component of the example 3 of an operation gestalt. 
[Drawing 8] It is a sectional view, for every process at the time of (c) producing a 
semiconductor laser component by the approach of the example 3 of an 
operation gestalt from drawing 8 (a), respectively. 

[Drawing 9] It is the sectional view showing the configuration of the 

semiconductor laser component of the 1st conventional structure. 

[Drawing 10] It is the sectional view showing the configuration of the 

semiconductor laser component of the 2nd conventional structure. 

[Drawing 11] It is the sectional view showing the configuration of the 

semiconductor laser component of the 3rd conventional structure. 

[Description of Notations] 

10 .... The semiconductor laser component of the 1st conventional structure, 1 1 ... 
n mold compound semiconductor substrate, 12 .... n mold buffer layer, 13 .. n 
mold cladding layer, 14 .. Barrier layer, 15 .... p mold cladding layer, 16 p mold 



cap layer, 17 .. Insulation-ized field, 18 [ .. The semiconductor laser component 
of the 2nd conventional structure, ] .... An insulator layer, 19 .. p lateral electrode, 
20 .. n lateral electrode, 22 23 .... n mold compound semiconductor substrate, 
24 .. n mold buffer layer, 25 .. n mold cladding layer, 26 .... A barrier layer, 27 .. p 
mold cladding layer, 28 .. p mold cap layer, 29 [ .. The semiconductor laser 
component of the 3rd conventional structure, ] .... An insulator layer, 30 .. p 
lateral electrode, 31 .. n lateral electrode, 34 35 .... n mold compound 
semiconductor substrate, 36 .. n mold buffer layer, 37 .. n mold cladding layer, 
38 .... A barrier layer, 39 p mold cladding layer, 40 .. Current block layer, 41 [ .. 
The semiconductor laser component of the example 1 of an operation 
gestalt, ] .... p mold cap layer, 42 .. p lateral electrode, 43 .. n lateral electrode, 50 
51 .... An n mold GaAs substrate, 52 .. An n mold GalnP buffer layer, 53 .. n mold 
AIGalnP cladding layer, 54 .... The barrier layer which consists of multiplex 
quantum well structure (MQW) of GalnP, 55 .... A p mold AIGalnP cladding layer, 
56 .. p mold Ga InP interlayer, 57 .... A p mold GaAs cap layer, 58 .. The stripe 

section, 59 .. p lateral electrode, 59a The 1st polar zone, 59b .. The 2nd polar 

zone, 60 .. n lateral electrode, 62 .... The semiconductor laser component of the 
example 1 of an alteration, 63 .. The stripe section, 63a .. Center section, 63b .... 



The taper section, 64 .. The semiconductor laser component of the example 2 of 
an alteration, 65 .. Stripe section, 65a .... A center section, 65b .. The flare 
section, 68 .. The semiconductor laser component of the example 2 of an 
operation gestalt, 69 .... An n mold GaAs substrate, 70 .. An n mold GalnP buffer 
layer, 71 .. n mold AIGalnP cladding layer, 72 .... The barrier layer which consists 
of multiplex quantum well structure (MQW) of GalnP, 73 .... A p mold AIGalnP 
cladding layer, 74 .. p mold Ga InP interlayer, 75 [ Film, ] .... A p mold GaAs cap 
layer, 76 .. The stripe section, 77 Si02 78 .... p lateral electrode, 78a .. The 1st 
polar zone, 78b .. The 2nd polar zone, 78c .... The 3rd polar zone, 79 .. n lateral 
electrode, 80 The semiconductor laser component of the example 3 of an 
operation gestalt, 81 .... An n mold GaAs substrate, 82 .. An n mold GalnP buffer 
layer, 83 .. n mold AIGalnP cladding layer, 84 .... The barrier layer which consists 
of multiplex quantum well structure (MQW) of GalnP, 85 .... A p mold AIGalnP 
cladding layer, 86 .. p mold Ga InP interlayer, 87 [ Si02 / The film, 91 / .. The 
2nd polar zone, 91c / The 4th polar zone, 92 / .. n lateral electrode / p lateral 
electrode, 91a .. The 1st polar zone 91b ] .... A p mold GaAs cap layer, 88 .. The 
stripe section, 89 .. The mesa section, 90 
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^jyiCtQXZtl, , J<r7ttXh7l'70iia, pn 
S^tcJ:5«^n«y^4 0i:LT^-r5, W*tf 
nSGaAsiEJ:oTlftiiSnT^5, Xh7^7° 

p^-^-y7 P S4 1 jWfttftenTVSo piJ*S4 2 

lt, t i/p t/ku<o&m&mm\ *w?m\ 

l±KJBl£StU **V?m 4 1 fc*- =«y*8ttLT 40 
V5o a^3 4cOKStCt4, nIt!4 3i:L 

T, AuGe/Ni/AuO^IW, Jgjj5t£ftT 

[0007] 19*^01 ncwrti^bfc, gi^ 

?J4, WJftR^, WffiKU&ii), #WittBBi;&J&<D$& 
[0 0 0 8] 



13f*82 0 0 1 - 1 5 8 5 1 
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tomm&MSk. w.ffi.fflv&v>%}%. rtvajtHUii* 

T?$>5 0 tot, a<r©^Fill©SHK:«t9, ft£Pfre>, 

-rytmtpta<*oTi>5o 

[0 0 0 9] f&frtS, WXEBIUi&ft. 

£W*3 0 -7J, «*-K*-ft, flSftfMBffiffc, iatti 

7ygIO^e7^7-y71¥fttU- tf, <^tib- 
+P'7°y «fSSfc LTjl^#465»tl5b 

— •mtt*»js-r*cfc^T»**v\ tot, u— «r» 
[ooio] M±<Dmmfrt>mz£?K, wmwh 

[0 0 1 1] 

mm&cD* \ y 7*tjt©<g^jf fc -> a >y h *-»«rr 5 

[0 0 12] *RHB(4, *f*»i* , r*fk^* 
^2iftg(Dffl^{C$im&l<afflT-t, <?IJx.tfA 1 G a I 
nPE AlGaAs^, Ga I nAsPl, A 1 G a 
InAsI, ZnSe^, G a N3^©«*ftft^HB* 

>y ^gtt^r§«±«, Stf^ 2 vmm&W*s a -y h *- 
Sfefe-r5«Oj»«Ml4, P STtnl!Tfcav\ fit, 



(4) 

5 

3 v h*-»«rrSBli»SffiV iitintrins 
i cl) $fc> *fgHI3<D«« 

(±, ¥a»ft U-if p ®Mffit?t> n {flJWI? fe & 

Tti^*OT i /P t/Au®£Jf&«&#il£l£ffl 

[0 0 13] *^t«^^3»i*b— >f^T?{±, J-X± 

it-^ff(i, m^imm&Lfom^nm. at© 

[0014] s i <ows 

mt LTtsitenfc^^ y 7Sg©s^*+ -y -7m±ic 

TStt Sttfc** «y 7B«fc 0 * + 'J 7«g©{&^ 

(±, ^-V-yTW©** y7zlg&, 1 x 1 0" cm"' w 
±mmtiW%L<, -73. ±95*7? FH<E>**'J7» 
Stt, 5 x 1 o" c m"' &±2 x 1 O' 8 c m' litTSfi 

[0 0 15] Uyi^KXh^^OfcSKttflJISH:* 
y^nfc-T>'7 f >y^X*VFSU-ifT* ! e,, iS»£, b 

[0016] *m%(Dfffm%nmmmTHt. y-yv^x 

f-^CMSnt^S. ctiicj:^. Xh7^7"fi 50 



ttffl 2 0 0 1 - 1 5 8 5 1 
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mis— mz&m\cmm-?%Zo 
[0017] $fc, *»w©»j©»a*iisBiiaiT«, 

U -y v^ttx h yoSJSgpti, Xb7^ twx h 5 
-rr©**«Kp6 yftJHBKBBOWiBKlSifr-a tit 
*LT^*7U7-«KJBrii«nTl^o CtllCfctK 

[0 0 18] ##gHJ3T\ W&Dffitftt* US 1 0*ffi»R 

m^tm3 towffiff v-*rw*$.fr z is. im us ^ t 

«PC»AT, *6e^^LT++-y7ll±{cfl : M^n 

t^«* 4 counts! 2 omsgpsttcgig-rsMJitc 

[0019] ±ftLrc¥m&is-*fm?zimt%mc 
y 7«s©»«/^+ 'y /ii*#r*awiBfi*fb*** 

^77 F/l±t#SM*^=S:§W^JfMt5lSi:^ 

[0 0 2 0] ±5SLfc^3<D«SJB54^-r* i l £ *ftU- 

-^R?o»Jof¥»73ffi (J-XT> ^2 0|gB)l7b-ffii:m 
o) », *±*fcLT*+'J7»fi<DKV^+*y7 , B* 

fc; «W«3I£x>y7^yLT, '>35:<i:i^+-yyjl 

% y -y v4*x f s £#icx i- ^-r t^wk 

±g|5^^-y FBfcSttiS-esx'y^j/^lSi:, Xh7 

^11, sstBLT^5±gp^v-y m±RV®mm± 



(5) 

' 7 

[00 21] J^bfc£4©*ffi3B*W'r*¥*ttU- 

-*rm?<o%\<Dttwtf5m wit, msconm^iitm 
9) it. m±mtLT**v7mm<DM^*w7m* 

& * \ v 7Jf £ 'J -y ->*«X 7teJMf 3 i: «te X 
h^7S!te&ofcM^c±9^7-y FJl£Sim£#3 
lit Xh^7±&ttlSaiLfc±g|5^-y K«±£ 10 

[0 0 2 2] 

ftl/—' «f*?5 0tt* 01fc^-r«fc3Ul, nSGaAs 
S«5 l±fc, HB^ xt^v^/HSfi^rc, nS 
G a I n P;Vy7 7l5 2, niA 1 Ga I nP^77 
K@5 3, Gain P ©^S»?#P*fijt (MQW) 
"&&5S14J15 4, pSAlCaInP^77h*l5 
5, pSCa I n P^PeO® 5 6, RtfpSHC a A s^-V 
7 7*15 7<D«lW£:II*Tv^o P m?7-ym5 
5<D±gP, pSGa I n P4>P^il5 6RtfpSG a A s 

>-vy^S5 7(i. v— mm^mmconm^sv 30 

oTV^ 0 Hte, pWMffiS 9£LT, pS^-yKJl 
5 5±fre>pM**>y7°B5 7±£S£ftU iy^TpSU 
77 -y KM 5 5±tejf-f3, pl++7 7"l5 7^ 
ofd£tt©T i/Pt/Au O^lMIAWStlt 
^■S 0 £fc, SS5 1 ©gffiteli, ndiMH60i:L 
t, AuGe/Ni / A u O^S^BH^ffM^tlTV^ 

[002 3] *IIM»iJ©¥*# b-^fg? 50T 40 
It, p»JWl5 9tf, ^y^j&LTV^gllCD* 
H0P5 9a^, fay h*Hf j&LT^SSg 2 <D«fg|$ 

5 9 bi:frC>;|#$£ftTt^o ^1 Ott@g|5 5 9 .a«, 
«}7t&ASii|!c£&3Xh^'7°a5 5 8<D»±Jli:LTm 
fi!c$nfc++'J7?ffi^©K^piyG a A s Jf -y 7°J! 

7 2 tt- 5-y^g$*LTl^ 0 -73, X h?-!':/^ 

8£&K®U§m^ !f!2cDlMg|$5 9 btf, *^U7?I 
m<Dl&^ P mt5"y F«5 5tegttLT<^T. >y 
fmf&Um^-f^a v F4=— JKttfcfcoTV*,, 

[0 0 2 4] «±©«HJ!j£T?tt, >y ttZMtis 50 



#i200 1-1585 1 
8 

a >y h*-»»i:<0*ffi[^U7«>S»i:±oT, -So* 
fflKTett* $ 1 «D*ffig&5 9 a3^60»*8EjiAS 
tU -£cD«J£JX±T*li, 9 1 ©WIS 5 9 aRl>H5 2 

h7-Y^g|5KT©^OffittJi5 4tei|l4>lJi<&3o 

[0 0 2 5] 44ttt0ftlM-Pa. Xh7^7SB5 

8 ^H^M«-effl46iA$nTV^V^T\ lEtfjtf X h 5 

x-y^y *-tfticm< lt> u— >f7iete«-r§a 

n« if X£ < *v><fc 5 te, x <y f-y y»s icwwi-n 
tf> ffiffll©«^te £>gtf &3 

[0026] \s-irm?m&m<o& mmm 

ffltfc^)l^©-0tjT'feoT, H2 (a) *6 (c) 

oxe«©WBHT*So yt-f, 0 2 (a) te^fJ;^ 
te, MOC V DSf Oxlf^ +-y+«ii£iu n 
SGaAs8fi5 1JtC, 1*. nSGalnP/W? 
7l52> nlAlGalnP*77Kl53, Gal 
n P<D^tt«?#Ftiii (MQW) ^6*5rS14Jl5 
4, plAlGaInP^77Kl55, p§yG a I n 
P4W5 6, WplGaAs+t77*l5 7%xe 

[0 0 2 7]*^\ 0 2 (b) \C7&t£5lC^ ^X^y 



9 

hXy?y<7miZ£>), P m**v7m57, plGa 
I n P rpfflm 5 6, fttf pI3* 5 -y KB 5 5 ©±B£x 
7fy^LT> pM^y-y KB 5 5©±B> pMG a 1 

7 ^7*9$ 5 8ZftM?Z>tmcXV7'C7^5 8 (DM® 

xh7j7<v&m&, 0 2 ( c ) t^f x 

[0 0 2 8] ISiWCT i/P t/AuO^I 

^II*IfSt> pS^77^5 5±*^Xh7^ 10 
^ 5 8±*lTpI^7 7 KB 5 5±£BHfc>fcJ&K 

9*JBricU M£S«5 lcDBffilCAuG e/N i /A 
u^i^I%^iL> ^£-x><7"LTniJ*f 6 

[0 0 2 9] 4%N^ttM<D7SrSlcJ:titf, ±$©<£d 

fcjSTt^ &*(D¥mw\s-*fm¥<ottmiim\cit'< 20 
[0030] mmmm® 1 «^M^k=j£M^gs^ii 

X 

#c&g0>Jtf\ £%Jfti0iJ 1 <D¥m»ls— tf#?5 0©# 
03 (a) Rlf (b) ^*vfn, * 
3f^J©^#*l^— v*i?t?©f«J10&t>*±E0T';fc5o 
*ej{^Jo^f*u-if^6 2 T*tt, Hflftftigffl 1 o 

f^?5 0OXh5-Y-/g|5 5 8CD7.L-- hft 
J£Wcft*T, Xh^Y^gPe 3^\ 03 (a) 
(b) KTjitZofc. 7,hU-h%Btt(D$&&6 3 a 30 
fc, 7>h5^7 P gB6 8©iWia*:*n*nRtt5tU x 
h ; 5"C7<D«&tftip$M6 3 a fafr^TSf'Jvt 

*^6 2li:, «^-FKH-i:IS»T, Xh^7g|5 7 3 
©Wffig|5^x-/^6 3 blCtZZtlZZ*), XI-7^ 

m 1 ©¥«tt U— WR? 5 0 £Jt^T<fc D-S-^-^B 

[003 1 1 mmmmm 1 g»k=jfiaMi 

«WT?*oT, 04 (a) Rtf (b) 14, ^tl€ft. * 

*&mM<D*mtt-u— 6 4 xit, mmmm 1 © 

mmc^X, Xh7<C73651)\ 04 (a) RTS 50 



W»12 0 0 1 - 1 5 8 5 1 
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(b) ICTKt&olC, XM/-h^W^6 5a 

i:, *h 7^7*956 5©M»c^n^nisit?»n, 7 

37U7-g|$6 5 bfc*WT5o *3aBWO*W*l^- 
1«f 6 4 tt % . KKtH^ffiB^tfltRII- 

c t ic <t <o . \y-^p^mm&(oim 3 fmwtT^ c 

wtg* setae mmcnmxzz. mmnmrni 
[0032] #mtit\s-*rsi=?ff>mmmmm 2 

mfcl>— »f*?68tt, B 5 fcgVT £ 3 fc* n^GaA 

!GaInPA>y7rl7 0> niAIGaInP^7 
7KI7K Gain P©£M?#F«jg (MQW) 
*»B&*Jgtt»7 2» P lAlGaInP^77Kl7 
3. pSGa I n PcpHS7 4, RtfpSC aAstt 
>y7B7 5<D»B«ig*fll*.TVSo 

[0033] ara«3£©if *8bt?«. pi^77 FH7 

3<D±§|5, pS*HB7 4Rtfp3!*+'y7*B7 5fi, 
7. F^ 7957 6 LTJBJtSn, «««^0«?5liaA 

7315 7 6 K»o fcHW-ett, pS^77 KB 7 3 *W£H 
LT«5 0, pS^7 -y KB 7 3 OBaSI«OW-«l!lffi«T 
tBMW. mtfS i 0 2 P7 7tfpM9?v KB 7 
3±{C^$nT^5 0 ^LT. S i 0 2 !S7 7. p^ 
KB 7 3, RD*Xh7^7§i57 6^1ot, T 

i/pt/Auo^iitf. pijaiS7 stLxm 

9 4: LT> AuGe/Ni/Au O^B4RK*W)«« 
[0 0 3 4] *HSSm^JcD^«{*b— 9*^6 8T 

it. pmnm7 8t)\ *-5-v^»«ilt^*si©* 

Hg|57 8ai;. >> 3 -y h*HgJttL"CV5»2©Wiffl5 
7 8bi:. S i 0 2 M7 7±©'g3<0*ftSP7 8 c 

eflWtsn-a^o m 1 omsa57 8 a », imas 
^i:^5Xh^-r7'g|57 6©a±Bt:UTjBfi!c$nrc^ 

^VTm&tDM^pMG a A sl+t7/l7 5i:^- 

pi^77 KB 7 3tSSttlLT^T, 
[0 0 3 5] iot. «aBR««lO*J»*U-1>*f 
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6 8 T-fi, nm&mm i <D*mi*u— 5 o tmm 
a x *- ^ -y * l t i > s a xib« t ten k tm. 

flMW7 8 £~>3 >y h*HS»LT^3®W<D#ftK«fc 

•jt, mmmmm i ©^attu-tf*? 5 o ^rawc, 
[0036] mmmmm i tasfctK 

(i, Xh^7g|5 7 60jPfWCtUUl7 7iWBJS*nT 
V>T, p{IB*S7 8tf, 5y£88ttLTt^3Sl<Z> 10 
«Bffi7 8 aRtf->a y h*-«tttTV^g20li 
£157 8 btCta^T, Mfc*6»ffi7 7±fc£3<D*S95 7 
8c4ft? 0 cntJ:*), *HJBKSSfi»Jtf», iS3© 
*«6B7 8c*\ Xb7-< ^7 6©^1 <D«ffigP7 8 

t>* ^»60Jl©#X0JlRtf2fcHfillc, {5J£7n 

[0037] gga i^fmz&mzmommmm 

2 

fgfiSJ&i<D-0JT*a&^T, 0 6 (a) fre> (c) It. * 

1\ 06 (a) MOCVDgfOXW 
**>*;UritSffiK«tD» niG a A s«l6 9±lC, 0 30 
&x niG a I n P^777l7 0, n^A 1 G a I n 
P^7'VFI7 K Gal n P©^iif#P«I (M 
QW) fre>££g'ftJi7 2. piAlGaInP^77 
K17 3, pSG a I n P*fflg7 4. RtfpSG a A 

[0 0 3 8] 06 (b) K^rj:3K, 7x-y 

FXy^i/yffiCJ:*), p£!*iry7 , Jl7 5» p^G a 
I n P<$fflf§7 4, Rtf p3!*5y F/f 7 3©±/l£x 
■y^V^LT, p§^-y KM 7 3<0±JL pSGal 40 
nP'£F E gJl7 4, atfpS*+'y7**7 5*^*SXh 

icpmtyy K»7 3£S?UiS-tt5 0 *&£$80|-? 

[0 0 3 9] fifc£:ffitCS i 0 2 I^U X 

F5-r7g|$7 6±©p3Y*^y7 P Jl7 5, Rtf^h5^ 
733 7 6©MfiJ(CX h 7^7337 6 (C^-pTpS^v-y 
F«7 3£ffitb£-th frOXF-7^7g|57 6fr£fltfi3L 
fc««K:S i Ot H7 7*»l«-r*J:5li:, 50 
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?"-r?. 0 S«£B5K:T i /P t /AuO^M 

mmzmmzG. s 1 o 2 M7 7±*^ps*7-y fs 

7 3±, 7h^7S$7 6±, Rtf pS?-7«y FJ17 3 

wcs i o 2 K7 7±Kia-rs±-5»c, zm&mm% 

3Ly?-y?LXpWW®7 8*Bf8.L. M£fit£6 9© 
gffifcAuGe/N l/Au©£»&R»*jSiiU /< 
$r-^:/yLTn«W7 9**jaW-*. ZLfUCk!)* 
0 5(C^-r¥«{*^—9 :r ^?6 8*ff»"r«il4:^Tt 

[0040] m&i^mzmffimm 3 

*fift?8 0(±, 07K^f niG 
a A s fitS 8 1 ±K, li^, Hf?*i/+Mg?^ 
fc, niG a I n P/W77«8 2. nSlA 1 G a I n 
P^77 FIB 8 3 „ Gain P©£Mffi?#F« (M 
QW) fre.£3iSttJl8 4, piAlGaInP^77 
FS8 5, pSlGa I n Pcpligjf 8 6, RtfpSJG a A 
s >y 7JI 8 7 <D«WHffie%fflATV>*o 

[0041] mmmm^^vn. pmt^v fss 

5 0±W, pffi*IHW8 6fttfpg*-*r>':fli8 7tt, 
Xh7^7g|5 88i; LT^fig^n, «^«it©«?5SaA 
l«t%^TM„ Sfc> 7F7-r7g(58 8©WflOOX 

8 9*^dt^tlTV>T, ^^158 9©p§!*+y7'fl8 
7±Rt;iJiltCt±, tfilHK. W*tfS i 0 2 I90M 
I?ntl/^„ 7h^^7g|58 8 t P< 8 9fcO|ffl-e 
tt, pS^^-y F«8 5*^h-5-1'^SP8 8tJBoT» 
aiLTV^So *bT» S iO* ^9 0. pM^^-yFS 

8 5. 5^ 7gP 8 8»TT i /P t/A 

u©£/f&nn#, pfi«@9 i tbTffM^nro 

5o S/c, fi«8 KDMmiat. ndWH9 2tLT, 
A u G e/N i / A uO^ItiItfM3ntV^. 
[0 0 4 2] *IISSm^J©^*ftb— If*? 8 Of 
li, p«Wti9 1*\ *-5y^»«ll/Tt^5»l<Dti 
SSI59 1 a fc, ->a >y h+-SMLT^5^2<D«ffig|5 

9 1 bt, S i 0 2 ^9 0±£0^4©«Hgl5 9 1 c tfr 
6i«SnTl>4. $l£D«ffiffi9 1 ali, «?5SiftAS 
^Ci:^§7h7^7gl?8 8©*±»fcLTJB/asn/fc* 
+ U7iB«<OiftVpSG a Asl*+7y'i8 7 fc*- 
Sv^SfttLT^S. -73. Xh7-r7g|58 8 i:^+>-gP 
8 9i:©ia<Dffil«Tftt, ^2<DH1ig|5 9 1 btf, *+'J 
7lSOfi^pl*77 FH8 5JcftttLT^SO"P, 
*- 5 -y ^ ^« t « * 6 -f a -y h i: & o T ^ 

[0 0 4 3] j:ot, *&wwm*mmr-v*& 
8 0 T-(i, HiSSJBsw 1 <D*mw\s— vm* 5 0 1 mm 
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at»«MTfe, ussmi^j i ©aagw i &t>* 2 tug® 

£<, 

[0 0 4 4] JECtt, *Hfifi«!BffaT(4, Xh^^ygP 
8 8<D5iffl|t^-9-fiS8 9*^J««nTVT, 7.h^'f7 P 10 

ffl UfK ft *) , aiSSttJWMRttO^^WJHfip^ « 
So ft, *£«B8l80!lli, 

ip^Xh^^SPS 8(Dia£tf^i§£?£>, ffi^H9 
OcofllSSrl/ffi-f Sdfclc^O, x h 7g|$ 8 8 cofl. 
MOBS *Xh 7^735 8 8 tlllCiS^tc^fiSt-r^ili: 

[0 0 4 5] ^^k^jfl^MSLSag^iS^Mfil 20 

? ©tt«73tt£J^0#*{* U-lf ifrP 8 0 L/c 
^SB^O-CTTfeoT, 118 (a) fr5> (c) t±#£ 

S©BrE0T-&5o **WBttW"T*tt, Sfrf, 08 

(a) fcjjVf <fc-5fc, MOC VDiifCixW+v't;!/ 
fiRfiffiti?), nSkG a A sl«8 1 ±fc, nl 
G a I n P/W:77J18 2, nSA.l Ga I nP^77 
K/18 3, Gain P©£S«?#F*3g (MQW) 30 
€>ft3ffitt«8 4, pS!A 1 Ga I nP^77 KJB8 
5, pSGa I n P 4^1)8 6, Rt/piHG aAs^t 
v7M8 7£xtf**S/+;l/fi)cft2-y\ ¥«{*b-+f© 

[0 0 4 6] #1,>T% 08 (b) (C^-f idle, >>X>y 
hx-yf-y^Stctt), pS!*+-y7Ji8 7, pSGa 
I nPWi8 6, RtfpS*7y KJ18 5©±J1*X 
7f^"U, pS^7 7 KJB8 5<D_Ui, pSGa 1 
nPtpP^S8 6, mSvm**V7MB 7*>?>ft5Xh 
7S5 8 8 , StfT. h 7^ 7g|5 8 8 Ol^iRiJtCgtPS LT 40 
. |W) ^ +?"g|5 8 9 A, B*«J«f SfcftfcXh^ 
-f T'hP 8 8 i: y "9" oR 8 9 A, B t<OfSiC pMZ^y 

8 Xh^^^i^-SftXH^-hJgtttCftoT^ 

<£>o 

[0 0 4 7] #tc, g«£ffi»CS i 02 flgfcjSISU /< 

mmics i Oz M9 o*&f£t%o &^x\ atg^ffi 

KT i/P t/AuO^II*8«^ *tf«8 
9A<DSi0 2 19 0±S^pi^7'y KI8 5±> 7. 50 
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b7-l"/g|58 8±, Rtfpg*7vK«8 5±*«T* 
9 bCS i 0 2 H9 0±lZ'M?Z>£ 0 

8 1 ©SffilCA u Ge/Ni / A u £>£Jl&JIJI£fi)tH 
U /^-x^^LTnii«@9 2£flMf5 0 CWC 

[0 0 4 8] ^3»^b-+f^Rl>"^0{tS73aO^Sfi 
J&Jiffil 1 *^Hfli*!fit« 3 OWIB-ett, A 1 G a I n P 

fSBJ§&, AlGaAsI« GalnAs PIS, A 1 G a 
InAsI, ZnSel G a.NllOi^ftKO 

[0 0 4 9] 

«±g 1 1- s -v * 5 s i towage t , 

•6, ^ftU— if*?©-*- v>'BJI^ffi<ft t 3, 

tr\ mmnmmim t )%<i*&o mkh, xh^^7 

TfeD, ^?«ig*«ttf7"a-bX^ffi#ft<DT*, 1p q p$ 

[0ffi©®*ftl«B^] 

[a i ] mmmmm 1 o^^u— ysR? ©*«%^-r 

[02] 02 (a) (c) tiHSdm^J 1 ©7iffiT 

[03] 03 (a) at; (b) a, ^n^'ti, aaewi ' 



tf • 
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[04] 04 (a) fttf (b) tt % ^ft^tl, 31S«!I2 

[05] mmmmrn z <o*m# u-fi^oM^s-r 

[06] 0 6 (a) A* 6 (c) (4» ^-ft^tt, gjftftg 

[0 7] ^flng«gij3 0im(Sftb— if^€)*«*^-r 
[08] 08 (a) (c) it, znzft, mmmm 

8frffi0T'£3o 

[0 9] ft#<D!g 1 ©«BB©*»#U--91lffO«** 
[010] a*0»20«BfiO*l|fltU— «fi6?0«l« 
[011] ^0»30«^0*i|»U--yil5?0«|* 
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